Drug delivery to macrophages for the therapy of cancer and infectious diseases.
The mechanisms by which mononuclear phagocytes discriminate between self and nonself, recognize foreign materials, senescent, damaged, old, or effete cells, and tumor cells are unknown. However, regardless of the mechanism(s) involved, once activated by the appropriate signal(s), macrophages are able to selectively recognize and destroy neoplastic cells in vitro and in vivo. Liposomes injected intravenously, in common with other particulate or polymeric matrices, localize preferentially in organs with high mononuclear phagocyte activity and in circulating blood monocytes. This behavior allows microparticulates to serve as a convenient system for the selective delivery of encapsulated drugs to cells of the mononuclear phagocyte series in vivo. Liposomes are a particularly attractive experimental system because of their capacity to incorporate a wide variety of water-soluble and lipid-soluble drugs. At this time, however, there is no reason to assume that a liposome-based drug delivery system will offer any significant therapeutic advantage compared to other microparticulate drug delivery systems. As in commercial development of any pharmaceutical preparation, considerations of cost-of-goods, shelf life, and acceptance of the formulation and dosing regimen by both physicians and patients will be of major importance in determining success and widespread clinical use. Liposomes containing macrophage-activating agents are highly effective at augmenting macrophage-mediated tumoricidal activity in vitro eradicating tumor metastasis in vivo, as well as protecting animals from a wide variety of microbial and viral infections. Although the demands of solving the scientific and technical problems associated with liposome development are substantial, the rapid rate of progress in biology and in pharmaceutical sciences enhances the prospect of success for at least several aspects of liposome-mediated drug delivery. The next few years will be crucial in determining whether the commercial development of liposomes is feasible or whether they will join the ranks of other drug carrier designs that have failed to fulfill their initial promise.